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011 Che p-tholo~ical arterial changes in the spleen.

by .,. Nakonetschny.

Virchow's tirchives, .245: 564-577 (1923).

I: view .jf the latest cozicepts relaLive to the rature and gcncsis of ..
crouc:,osis, it bucomes necessary to examine those histological changec
,L v.,rious arteries which even touay are still grouped under the

coib..cuiVuJ .ie of :irteriosclerosis by many authors. The frequent changes
of Lkhe s. .ln.c ,rteries are of particular interest at this time and it :,nay

u. -a-cd which ptculiarities they reveal in compai-ison with other athero-
sc.,erotic arterial changes.

il %ill be iW task in the present paper to describe the ptihological
altcr:&tions characteristic for the splenic arteries, and to give A picture
of their ,radual inception.

Tho spe.cial literature on this problem is sparse. Particulr atLention
is airucteci to Herxheimer's work, who stresses the frequent hyi line ucgunc-
ralion of the s.lenic arteries. According to his description, the walls of
Lhc s;ill splenic arteries are strongly thickened and swollen, the hyaline
.Jassco now encompass the entire diameter of the vessel, now only a portion.
,.u cell nuclei are demonstrable in the hyaline masses. The endothelium
froquenkly is separated. The vascular lumen is considerably narrowed, even
up to complete closure.

The author does not treat the question of fatty deposit3 and hyper-
,Lstic changes of the splenic arteries in detail. He does not want to
include the vascular changes described by him among atheroscleroses and
c-o..ains them as "a functional manifestation of detrition or adjustment."
Eppingcr ulso 1bunu hyaline deposits in the intima of small splenic
arteries in 3/4 of all cases examined by him, and considers them typical
ch:,nge3 in pernicious anemia and hemolytic icterus.

in 1922 -aiLsuno described the process of the fibrous intimal
nici:cning of small splenic arteries, couencing in youth and complicated

in later years by secondary, regressive manifestations. 'This leads to
tiLihcrosclerosis," aeveloping in the wake if functional attrition.

f .hc earlier authors, Stilling jves us more precise indications of
iyaiinc de-enerition of splenic arteries. This author thinks that

.y'.line is deposited priirarily in the media, but often also in the
Uvnitia. The author says: "I invariably found the epitheliun and

i,:.iLa o be unchanged."

In contrast, i:'llat points out that hyaline deposits occur i:. the
ntimia as well as the media. Klein also observed a "hyaline ,et.u.orpaosis

of the arterial vessels" up to complete closure of the latter's lumen.



Other authors (Ssotnitschewski, Leven, Pryrn, Jores, Fahr) have mde
only incidental references to the changes of splenic arteries, oarticularly
Jr, connection with. the changes of renal arteries in contracteU kidney.
In this connection most of these authors tend to identify the changes of
Lho r naller arteries of the internal organs, also of the spleen, ii ac

r.ian-festation of the Lener:L1 picture of patholoical alteraLiono in Lhe
vascular system. An early as 1880 and 1092 Ssotnitschewski anu Levc11
pointed to a connection between the changes of the splenic arteries and
the ch.Lnges of the entire vascular system. The latter describes a complete
fibrous induration of the spleen and considers it a result of va"cuil~r
dise.ase, the vessels bcing, in his words, "highly arteriosclerokic."
The author did not describe the nature of this arteriosclerosls, however.
It is only since Ue publication of Jores' papers that added -n ttention is
devoted to the finer structure of the affected arterial wall, also of th .i
s.-CInic arteries, and that the importance of elastic-hyperplastic intiriai.
thickening is being stressed (Jores, Fahr).

In 1920 14ueck has drawn a sharp line between hyaline degencrution and
other patholo6iLcal processes observed in arteriosclerosis. ic ascribes
the cause of hyaline degeneration to a loosening of the intima and to
certain chemical, perhaps also' fermentative factors which prontote tho
deposit of hyaline, the chemical structure of which is still unknown. (*)

Prym treats the phenomenon of fatty deposits in the arterial walls
iii more detail, particularly those of the spleen. His description indicaLs
that the intima becomes fatty especially in tbe small splenic arteries, and
this not uniformly, but in the form of button-shaped thickenings (on cross
sections). On longitudinal sections these thickenings occur as fatty
ai,-rergates in the arterial wall, where they protrude toward the media and
compress the latter. Owing to this circumstance the author war unable to,
e. stablish with certainty whether fat was deposited only in the intima or
also in the media. He received the impression that the media as well as
the adventitia were included in this fatty process. ,.ccording to his
description, severe fatty degeneration leads to a complete obliteration of
the jnaLll arteries. "Fatty throm" are frequently found in the LAtter's
lu.nen. The author concludes generally that fatty deposits occur along
Lhe ciastic fibers; he observed in the initial stages that they start at
the Lan. elst. int.

Jorcs also points to the fatty degeneration oi the sall splenic
arterics an lists them in the records of the material testod by im.
Th.e san~l splenic arteries were invariably involved, usually severely so;
the follicular arteries were, as a rule, affected by severe degeneration,
the larger arteries with or without comnencing degeneration gave the
appetrance of severe elastic-hyperplastic intinoal thickening.

(*) Herm. Fischer's "Contributions to the problem of hyaline degeneration
of the snall splenic vessels," Inaug. Diss. Munich 1919, unfortunately was
not accessible to me.
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Kusunoki also treats the problem of fDtty degeneration of s'cinic
ar ,,ries; ne also observea fatty deposits in the trabeculae and the
clUaIe. In some cases he found lipoid grains in the vascular luIcn and

in all wall layers of the small vessels. Severe fatty degeneration was
Sr,:qu,_ntly noted in the intima and occasionally in the adventitia. In
certain cuses the focal fatty infiltrations were particularly proriounced
in the connecive tissue bundles and the elastic fibers of the thickened
adventi ia. The lipoid deposit in the intima of the small splenic arteries
is often so severe in arteriosclerosis that the lumen is obstructed.

During the general compi]Ltion of my material (see table) I noted
that here, too, tLhG three groups of splenic arterial changes described in

tne literature were peevalent: 1. hyperplastic processes, 2. hyaline
aeposits and 3. a eposit of lipoid substances.

In the following, these 3 groups shall be discussed individually.

I have examined a total of 50 spleens. The material was obtained
from uhe Peter-Paul :ospital at St. Petersburg and included corpses ranging

in a:e from 5 months to 69 years. Those cases revealing a pronouncei
ir.tiiaLl thickening of the aorta of varying degree and of fatty or fibrous
character, were preferred. Hy designation of splenic arteries is patterned
on ,'eidenreich, who differentiates 1. trabecular arteries, 2. central
arteries, 3. pulpar arteries and 4. branches of the penicillus. The
latter 3 groups showed very similar changes in qy material and therefore
',ill be consolidated at the appropriate places under the designation
"small splenic arteries." In some cases the Art. lienalis was also examined
for reasons of comparison.

The post mortem material was fixed in Orth's mixture or in formalin.

The sections were prepared with the freeze-microtome and the following
stains: Van Gicson, ;eigert (elastic tissue). Sudan III. !lematoxylin

eosin, gentian violet (anloid).

Hiyperplastic changes of the splenic arteries.

,t age 5-6 months (case 1,2) the elastic stain of cross sections of

roccular arteries shows the following picture: The endothelium is

covered on the outside by a strongly serpentine Lam. elast. int. The

Litter is seen on cross sections as densely packed points, consistinig

therofore oj' a row of longitudinal elastic fibers. The media is composed

uf 3-4 rows ol circularly oriented smooth muscle fibers. ietween thce

there .rc very fine serpentine elastic fibers, also -with circular courses.

Outward from the media is the weakly pronounced Lam. elast. ext. The

narrow, fibrous adventitid reveals only a few elastic fibers.

In he 2d year (case 3,4) the microscopic appearance of the trabocular

rteri_s is changed but little: The Lam. elart. int. is more prono.u:.ced

ind its disrupted character is even more distinct on cross sections. The

.1;a. elast. ext., also consisting of a row of longitudinal elastic fibers,

i aLso more evident. The elastic network of the adventitia is still
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indistinct at this age, but may be recognized in places. Generally, t:he
iricroucopic appearance of the trabecul-Ar arteries does not show notcwortny
ch:41, ;s up to the 20th year. In later years the wall luyers of thiise
ateri.c3 oecomr. thicker; the Lam. elast. int. becomes wider, copious
e+stic fibers appetr in the media, the elistic network of tic advcntitia
beco:,ks denser, the individual fibers thicker.

I wasz able to denonstrate a diffusion of the Lam. elast. int. in the
.LLar d.t-rL 'y : in Uhe 3UA, year (No. 14, 15). The lo1-Lmi l4n 1.

':,:ction of a rabeculr artery of case 15 shows the following: There is
second, newly formed lamella located on the inside of the Lain. uluot.

irit. T;,e interval botween these two lamellae is occupica by lon .itudinaL
nuclei of muscle fibers. The elastic fiber3 of the adventitia form a
aeri-e network.

I observed this intimdl thickening almost without exception in oidcr
m-Lteri;l. (Nu. 16-50), and its intensity usually increases with advancing
age. Thus the intima of a trabecular artery of a 56-year-old man (case 35)

consists of 2, in places of 3 lamella-. which apparently have developed by
a split in the Lam'. elast. int. There are longitudinal muscle fibers

between these elastic lamellae. The media and adventitia show the icture

described above.

The central and pulpar arteries 3how few differences and will
therefore be discussed together.

In children aged 5-6 months (No. 1 and 2), longittdinal secLions of
the arteries show a thin but distinctly pronounced homogeneous Lain. el,st.
int. under the endothelium. On cross sections it reveals a serpentine
course and consists of a row of densely packed longitudinal fibers. The
adventitia has the same structure as in the trabocular arteries, the iam.

elast. int. is even less distinct. !

In the second year (case 3,4) the structure of the central and pulp;Lr
arteries just described becomes more distinct. At this age sour arteries
of this type fail to show any Lam. elast. ext., and the nuscle fiberz of

:.je incdia :Iri surrounded only by a delicate network of elastic ard
colla enous fibers.

..ith advancing age the Lam. elast. int., as already describcu in
coinection with the trabecular arteries, becomes thicker .nd is IS3Ca 1S

a distinct interrupted line on cross sections. The elastic network and the

collal;enous fibers of the adventitia also b :come more pronounced. Tie
11edia ives evidence of an increase in muscle fibers, now deposited in
2-3 rows. A cleavage or splitting of the Lam. elast. int. could not be
damonstrtcd with certainty in this group of arteries.

Cornctrning the penicillus branches, they showed only an incre s in
elustic fibers of te adventitia with advancing age.
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rt. lionalis. On cross sections of the . rt. lienalis of cildr.i
d 5-6 ;onths (case 1,2), the Ikm. elast. int. is situated ne:L to the

-, othcliu in te form of a homogeneous, circular lamella. T"ho mcdia
co,.3ists of 12-15 rows of circulir muscle fibers with wvy, also circular
elksic fibers between them.

Pihe advcntitia is broader than the media. In its outer Layers the
,.'LUstic fibers ;re looser and with circular courses on cross sectiorns
(ca-: 2). In the inner part of the adventitia the elastic fibers of the
*?, -L&d . AtA.v ,ti, densely packed, inferrupted, and spsr- to be co,,.posed
uf" Lnrdivifl.Ll points -nd rods; we are therefore dealing wit, a net'work of

IhsUic fibers that are cut both crosswise ard at an anrgle. ihett:cen thiese
:-I, sic fibers there "re connoctive tissue cells and fibers running in
vcry cdrecLion. A !am. elast. ext. is not always evident on the bordero:" te rneaia. i

In the second year (case 3,4) the cross section of the ;trt. lienalis
S.ows the followin, picture: .% short portion of the vascular aiametcr
z,.-vc:als a distinct cleavage of the Lai. elast. int. into 2 limcllae.
.hi:re ' re lonitudinal smooth muscle fibers between the latter. The mcdia
siows the same structure as in the previous case. The .adven-iLtALa iz al.iost
a.; wi le us the media. The elastic network is denser, more coiipact in the
inner layers of the adventitia. The Lam. elast. ext. is not present

throughout the entire vascular circumference.

:,t an advanced age a partial cleavage of the Lam. elast. int. is
invariably prcsent, now more distinct, now r.Lore weakly pronouncea. In thQ

,5th year (case 35) the Lam. elast. int. of the .%rt. lienalis is alreadcy
split alonr. Lhe entire vascular circumference on cross sections. .,L some
places of the vascular circumference, 2-3 rows of sarooth, lonaituinal
1.:ascle fibers arc occupying hc space between the two lamellae; i.e. a

Joresian musculo-elastic layer. In one part of the vascular circuiafcrcnce
there are also newly separated lamellae and fibors on the inside of the
layer, r'.uitin,- in occasionally quite constderable intimal thickening of

1:, Qlastic-kyperplastic character. The media ha" more elastic fibers than
hir-etof.rc. The elastic network of the advpntitia is directly proxirl to
Ui . in form of a narrow wreath. A Lam. elast. ext. cannot be
d.ons irated.

ith advancinG age this appearance of . muscular-eiastic and elastic-
ih.,-Nrr:stic inti al tiickenin., is re,'ularly repeated in eve3ry case ard

'Loiiictly gains in intensity. On, the cross section of the .r . licrialis
of :i. 38-ye. r-oid in (case 15) there is a thickenin:, of tlhe ir.ti:i'--,
i'U1-.,ulir in ridth and located inside of the cleft L. elst. int., coj.ipoS-d
of u nezwork of connective tissue fibers and thin, elastic fibe.s thiat
anstomosu with a predominantly circular orientation. The latter
apparently have no connection with the Lam. elast. int. (the connectivc
tissue layer of Jorcs).

ifter the 40dth year the intimal thickening just described, thio con:cc-
tiv tissue layer, is seen frequently in the Art. lienalis, and soeii es
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ta~as on a pronounced form (case 18,45,46). The connective Lissue laycr
eithar bordiers directly on the Lam. elast.' it. or on tho clastic-IiL'pur-
P.Aistic or itascu lar-elasti c layer.

iEaimtion of the hyperplastic changes of tho splenic arterlces load
me to Wie following aoncl~ueions:

I.In the spienic arteries the hyperplastic chane . nr~s con

Jae inraecn

stL~ntly with advancing age, commsiicing in the first yeair of lifeL'.

2. Tric nyperplastic ch~*nges o: the siraI). arteries are U,
Uhc increasing, enJlarganent of the Lam. olast. int. and the heicrjhtcned
developm~ent of the elastic and collagenous fibers of the adventiti't.

3.The Lamn. eLast. int. of the trabecular a.rteries wLidens with
Increasing agye. In middle age a cleavage of the lam. elast. int. miayj
occur, as well as a development of a muscular-elastic and elastic-h',rPer-
plas'W-ic layer, also increasing with advancing age. The el.astic network
of the adventitia becorrms thicker with advancing age; the individual fibers
move closer together. The quantity of circular elastic' and muscular ribcrs
in tho roaia also increases.

4. The hyperpiattic changes of the ;%rt. lisnalis start alreac; in
childhood (cleavage of the lam. elast. int.) and may reveal the ruevelopmenrt
of all 3 Joresian layers in the thickened intima in middle ago.

2. Socalled "hyaline degeneration" of the
splenic arteries.

In examining the changes of the splenic arteries, I was able to
demonstrate homogeneous masses on -the inside of the media in 35 out or 50
cases, giving a yellow reaction to van Gieson and a negative inyloici;
they therefore consisted of deposits of socalied hyaline.

Dependind on the intensity of the changes~ caused by these aepusits,
3 ctegrees of hyalinosis zmay be differentiated microscopically in the
splenic arteries:

I

Tihe st degree: Inward from the media and Lam. elast. int. thcre
are homogeneous masses stained yellow by van Gieson. These now envelope
the entire vascular circumference and form a narrow circle,. now lie in
irre.ular masses in various parts of the vascular circumference. The
media is pushed sliitly outward, but retains the reglar arra arKnt of
muscle fibers. Toward the lumen the hyaline rrasses are di.recly covered
by the endothelium. The Lam. elast. int. is expanded and has los its
wavy lorm. The adventitia is unchangeu in comparison to cases without
hyalinie.

The 2d dsgree: The vascular lumen is distinctly narrrtid and
su-rounde b7 a wide ring of compact, homogeneous asse. The nti is
cons: derably narrowed and displaced outward. The muscle fibers loar tbe
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regular charAcLer of their circular course. The Ln. elab". int. loses
i s wavy form, is expanded, displaced outward. In places it sec,:is
i'ra-.,enLed and occasionally cannot be seen at all in its entirety; only
lsolatud fra,,nts are recognized.

The 3rd dogreet. The vascular lumen is c)nuidorlb.y haisrowi.d. The
tndlvual wall layers of the arteries can no longer be dif'±rcjiliatced.
Tiey appear in the form of a wiae ring of homogeneous casses iih L barely
vis.ble luinen in the center. Occasionally, isolated cell nuclci iiiy ,uiifounu in tfese hoiao eneousk iivsses, eviderntly of muscle cells. The Lami. 'j

S int. camnot be seen at all, nor can thp elastic networ: 7;1 he

auvurntiLia be dejwnstratcd in many cases.

. ll 3 de:'.ees of change in the splenic eries calse,,i by hvalii c
.,celsits Lma be observed in the same case. i±rquently a severaly chan!,ed

vsscl is ceen next to one with an unimpaired structure.

:iyaline degeneration afflicts pri.aarily the branches of the penicillIIS, p
followed by the pulpir arteries and central arteries. ily-aline ucpoL5ts_
in tine trabecular arteries are considerably rarer and less "- tC " iVOC su 37, 18 and others).

liy material gave evidence of hyaline ceposiLz in the nplen~c art,.rics
in eArly childhood -- in children 5, 8 and 12 years old. it muzt bc iioLed
that tu to about the 20th year hyaline is found usually in isolated
arteries of the spleen (case 5-9); after the 20th year we usually see
e.erisive hyaline degeneration of nuny arteries in the z.ajori y of c:.es.
The dicrce of degeneration does not always correspond to the age, ,.ow.ver.

I have been unable to discover a relationship >etween the syinntom of
hyaline deposits and the type of disease (cf. also the papers of 'er.xJieimer
and iatsuno).

The results obtained relative to the hyalinosis of the sj]lcnic
arteries may be sumnrirized as follows:

1. The "hyaline degeneration ' ; of splenic arteries is a very
frequent occurrence and begins in early childhood.

2. The aeposit of hyaline commences in the intina of the smll
so'.enic arteries, inward from the Lam. elast. int. With increasing
iyAline deposits the LAm. elast. int. is displaced outward, becomes
fr..gmented and finilly disappears altogether. The media is also displaced

outward and atrophies.

3. Fatty deposits in the splenic arteriet.-

The uaterial tested by me frequently revealed fatty aeposits in the

splcnic arteries, occurring in 3 different types.
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Type 1: The fatty deposits are found preferably in the hornuneoua
hyalin. rxisses of the arterial wall. Usually fat may ,alrad, bc found
in the walls at a youthful age (case 5-10), at which time they contain
only scanty hyaline (Fig. 1). No fat is found in the rtedia anod i(;venti'U-.

We see the most.diverse pictures in the arteries wdth ii-orn atrunLjly
ornuunced hyrlinu aegeneration (case 17,23,29,42,47 and others),

det'nding on the degree of fatty deposit. Thus arteries are scen with
large ijrsses of hyaline and only scant amounts of fat in the forii of
isolbted drops, small diffusely distributed russes or finely ,:raited
dcposits. , t tin*s the fat is distributed in foci, sonetimes it crvelopes +
'-he entire vascu]cLr circumference. Frequently the fat is deposited only
in th.c "Lcr layers of the hyaline masses proxiR~l to the media (Fig. 2).
The part of these masses turned toward the lu,,ien contains no fat (case 5,
37). .inally, arteries are found in which the entire hyaline n;±ss is
completely permeated with fat. Cross sections of suchlarteries show a
wide wreath of fatty masses around the lumen; the latter may even oc
closed completely thereby (case 39, 49 and others).

In all variations of fatty deposits in arterie3 with distinctly
pronounced hyaline degener-ation discussed so far, the media is more or
less distinctly visible and fatty aggregates are seen at the nuclear
poles of their muscle cells, or the media has become completely unrc;cog-
nizable in its structure owing to the hyaline masses dOosited in the
vascuLar wall (see above). Less frequently such cases also reveal fatty
deposits in the adventitia, in the form of fatty aggregates along the
elasti c fibers.

This type of fatty deposit was seen in uV material starting with
the 5th year, i.e. from a point when hyaline degeneration was already
present. The fat is deposited secondarily, and this only in the arteries
where hyaline is already resent., i.e. preferably in the smll arterics,
in the branches of the penicillus, the pulpar arteries and the cc:,tral
arteries.

Type 2: Here the fat is deposited primaily along the elastic
mi:,branes and fibers of the intima, especially in the trabecular arteries.
RVicroscopic examination reveals a sL.-pentine fat line inward from the
meia, corresponding to the progression of the Lai. elast. int., now
surrounding the lumen in the shape of a ring, now occupying only a mirt
of the vascu3.ir circuamfrence (Fig. 3, case 38,40 and othcrs). in the
na~ia, fat drops are usually demonstrable at the nuclear poles of the
muscle cells. The aaventitia reveals only small amounts of fat along
the elastic fibers.

This type of futty deposit is found also, though not exactly ,ith

frequency, in the central arteries and the pulpar arteries, in which no

hyaline is demonstrable (case 38,47). If hyperplastic intin-l thickening

of the trabecular arteries is present, the fat is ceposited along ill
elastic fibers of the hyperplastic intimal section.



I observed this tVpe of fatty degeneration of the splenic arterijc
izioned in my material starting from the 40th year (case IL,). I is

,;-'2qrjuenL occurrence in advanced age. Thisttype may be considered to be
chr~ct.xristic for the Art. lienalis and it appears here strultaneously
t tith tne cleavage of the LAm. elast. int., i.e. already in the 2d year,
judtin: Lrm r.iy material (cf. above - hyperplastic changes of the splenic

r to[s).

ype 3 ( 4ig. 4 and 5). Here the fat is diffusely deposited in all
iayers of' the vasculr wall of the splenic arteries, althouijh iL prefers

u wdvcnitia. This type of fatty degeneration is seen must oftcn in
r,, trabecu~iar arteries, but it occurs also in the smaller arterie3.

It is vwrh ,.z-tionin;. that in these cases there is frequently a
:-: ;utmcous pronouncea fatty degeneration of the capsule ana the
,r,&eculae, followir.; the elastic fibers of the deeper capsular layers

:-n. the trabeculae. In all such cases copious amounts of fat are founu
also in Lho protoplasm of the pulpar cells, apparently these are reiculo-
undo thelial cells. In the arterial wall it is primarily the audventitia
thk~t is affected by fatty deposits in these cases (case l4,3W,42,50 and
o khers). Here the fat is also concentrated along the elastic fibers. In

im cdia the fat is usually seen as small drops at the nuclear poles of
' :usclu cells. In the intima the fat deposit follows the elastiLc fibers
(preforably in the trabecular arteries)(Fig. 4), or it takes place in the
hyaline n:.sses if such are present (case 42 and others; snall splenic
arteries).

The last type of fatty deposit was rarer among nW material than the
,. types described previously, and this only after the 40th year. It

was noted further in some of these cases that the bloodi plasaa in the
arteries gave an orange-colored hue after staining with Sudan III (case
29,32,39 and others).

Tho 3 types of fatty degeneration described by us do not represent
ioLolatud, strictly delineated forms, as they occur in all possible
cobinations. Thus, for instdnce, the same case will often revetl sm:ll
a.rtcries with fatty deposits in the hyaline masses, but intimal. fitty
cegencrution in the trabecular arteries (type 1 and 2). Tnc simultincous
fatty deposit in the hyaline masses and along the elastic fibers of the
intima in diffuse splenic fatty degeneration (type 3) has already been
r.intioned above.

Generally, it must be said that fatty deposits in the splenic arterics
occur quitu frequently and were demonstrable in various degrees of sev-rxty
and forn at a tore nnture age in almost all of the spleens exarined by u,-c.
Fab is pr'cscnt in the hyaline masses at an early age, even in chi!u."rn;
the .- L.es apper only at a riore mature age, but then in almoSt all

The changes in the s plenic arteries observed by me ;:iy bc clusAificd
ia 2 groups. To group 1 belong all hyperplastic chunoes of the larger
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splenic arteries (trabeal,Lr arteries, less frequently c ,trtl 1.rU(rixc),
-which increase regularly with advancing age. These chanLar, apar n . y
tra ;% co:;uon senile trrnifestation and depend onfthe increatUd de;Lh1,.& on
tii/j fiLctrional perrorrmlnce of the v.scular isystem (Eerxei cr, 1.:ttswio),
which. icrea3e with age; this being applicable also to the1 other a'ro.t.es,
"',. the coronary ves: elx of the heart (olkoff). !A lator ^nuLithul
hypcrpJastic c ,njes are connected also with the hyaine degencr Lion of
t,'S. . llcr snlenic arLeries, since a considerable impedient to thc
blooA ci rcula Lion apparently develops inthis case. Sirdlr conditions
arc found also in the kidneys (Fahr, Benda' and others).

,uDs ti,. hypcrplastic changes of the splenic arteries which

;L .r.re:.Lly represent a functional adapt;tion, must be stxictly delineted
ro. t,- other patho3ooical processes observed here. Of the latster, we

arc t: lin. in the spleen printirily with hyaline and fatty deposits.
T..sx. two processes are similar in that substances appear in the arterial
wa .in both cases which do not represent decomposition products of the
... o.,n contained in the arterial wall, but a~re prinarily deposited
twucn Lhe, 1. Iowever, the localization and nature of these deposits arc

LAui cully d'-fferent.

The hyalinc ucposit represents an independent proces V1ich
c.ute:&rily affects only the small arteries of the internai organs and
u.ihch must bc sharply separated from atherosclerosis asiconceiveu by
... rchaiJ, kschoff arl others; this form of ghyalinosis has no part in ti:e
aLhorooclcrosis of the large arteries and does iot evoke secondary h per-
nla*sic orocesses in the intima.

Concerning fltty deposits in the splenic arteries, that for.:, markcd
by i olateu fatty aggregates along the elastic fibers of the inti:m
(Lrabecular arteries) is completely analogous to the intimal fatty
dgceneration of the large vessels, i.e. to the form which if charactcristic
also for the A. lienalis (see above). This process cannot te completely
identiflie wth atherosclerosis, however, since the seconiary hyperplk3Iic

chr, -e: arid cell reactions are absent from the splenic arteries, and it
-ens rtore appropriate to speak of simple "fatty oegenerati n." Thc 3rd

Type- i siL;r:arly i:iarked by fatty deposits along the elastic fibers, but
.- r th;3 -rocess is spread diffusely over the entire elastic fiber
::o.ork of the strora and the other splenic elements. The fact that some

o-*:"ic cases discusseu above gave evidence of a wicroscopically distinct
lioc-;!a, offers additional interest. This circumstance ny possibly
indicate the etiology of this type of fatty degeneration, |i 2h tncn
wou'd be found in an increased lipoid content of tie blood.

i ith the 1st Lype of fatty .e )osit we are finally Qalirng with
secorncary fAtty degeneration of the hyaline rasses, as observed aso in

connection with ainyloid; I was aole to confirm this in one case of Layio i,

spleen (case 20). This type is interesting to the extent that here r-hc
significance of local conditions for the depo s oz fat is clearl inA-c-teu.
.he physical-chemical conditions p.resumably prdscnt in the hyalin , ; ::.So
are vnry favorable to the settling of fatty masses supplied from . -

10
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-I lls LL tioncioi is probably to b!uv for the fatty Qener-;iorn Of tie

.liie :.ises occurring at such an early stage.

u uepusitl of fat in the hyaline rasses ar i in the i .t, r.. liary
Salong th~e elastic fibers so frequently observed, are proccsses

c.o~ely rilatec in their nature. Aparently a suitable substatce is
'r;.oIved in which the fat predpitates easily, as is the case al.o in

or--anized thro;a.1 (Zinserling).

indly, the difference Letween the alterative types of tae tra eculAr
, rrc s and those of the snall solenic arteries ueserves to be oointea

ou. ('ce above). 'ie tr-becular arteries reveal pi-oces~ds tiat aoprcxiz'rte
', :ose of ti.e A. 'ienalis and that sirralate the well-kno% appe:rance of
a4h,.rosclerosis. L{owever, all Line chans charactcristic of atheroscerusis,

such as thr! ag:gregation of lipoid-contalnin.; cells, fibrous inimal
t,icenin;, secondary calcium deposits, cannot be demonstrated here.

Illustriations

F-i 1. Central artery in the spleen of 6-year-old child (case 7).
yaline deposiL with fatty degeneration. (iatty process type 1). Jtain

of all preparations with hematoxylin-Sudan III.

Fig. 2. Central artery in the spleen of an adult (case 19). iigh
C) graue deposit of hyaline with scant fatty degeneration (fatty roces5

tYpe 1).

Fig. 3. Central artery (case 38). Fatty degeneration of the inner

elastic lamellA (type 2).

Fig. 4. Trabecular artery in longitudinal section (case 47). Fatty
degenoration of the inner elastic lamella and the elastic fibers of the
idventitia. Hyperplastic intimal thickening.

Fig. 5. (case 50). Jiffuse type of fatty degeneration. igiiih grde

fatty degneration of the inner elastic lamella in a trabecular artery and
the walls of the central arteries and a few pulpar cells. Diffuse fatty
degeneration of the fibrous tissue of the trabeculae.
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Table 1.
(the number of crosses represents the degree of alterative Sw, !rity).

FaLty C'u3it s

M Le

r -

I I

- -i ' 1 0 *

O O ." r-l,

ir. " sex anatomical diagnosis :. .- I .

1 5 no N Eigh grade inanition _ _
2 6 ,* F Inanition - _ _
3 2 yr F Jysentery - _ _
4 2 yr F inanition. Pulmonary phthisis - . . .
5 5 yr M Inaidtion. Dysentery - - -

6 5 yr F Inanition. Purulent pneumonia - - -

7 S yr F Inanition. Pulmonary phthisis - - -

8 10 yr M 1%iliary TB. Tuberc. meningitis - A A - -Q 9 12 yr F Pulm. phthisis. Intestinal TB - A / - -

10 19 yr M Inanition. Septicopyemia - // // - -

11 21 yr F Heart disease. Fmbolism of
pulmonary artery - . . .

12 26 yr F Jysentery. Perfor. peritonitis - A/ A - -

13 35 yr F Jysentery - . . .
14 38 yr F Stomach cancer. Atherosclerosis / A A A
15 38 yr M Ileus
16 40 yr F Pleur. empyeia. Dysentery -

17 40 yr F Stomach Lurnor. Suppurativu
peritonitis - A /A

18 40 yr F Caruiac callosity. Athero-
sclerosis. Contr. kidney / /, t

19 41 yr M1 Pulmonary phthisis A /A A A -
20 42 yr M Pulmonary phthisis. Nephrosis A . . . .
21 42 yr F Lobar pneumonia
22 47 yr M Purulent hepatic echinococcus.

6epbicopyemia - I - / /

23 4+7 yr A: inanitiork. . olapsing fever - A * A
211 9 yr F Pulm. phthisis. Lherosc'erosis A /A AA A
25 50 yr 1-1 Ugh ;;rade atherosclerosis.

culutonar. plithisisA A A - -

26 50 yr F Inanition. Pulm. phthisis.
Lronchopneuiuonia A

27 30 yr M Stc..vtch cancer A A
28 51 yr F k therosclerosis. Cerebral

hemorrh. Contr. kidney A A, A r
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Fatty deocsits

-) M U 1*ii I
to .-A r 1t C -, a,

0 0 f rq

j'r. .,ge sex .nmatoicl dia,7iosis d "r- . 4.

29 51 yr X . herosclerosis. iobar
pneumonia 17/ , 1, 71 -

30 52 yr F Inarition. ysentery.
Ather.)scerosis - 71 / 7 7

31 52 yr F iKnoingeal endotielioma.
Atn(roscleros 77 /11 17

32 53 yr 1 Relapsing fever - r, 9.7 71 7
33 55 yr M .thcroscle sis. Cardiac

34 56 yr F Stomach cancer. Purulent
pneumunia / 17 7 - -

35 56 yr K Stomach cancer 777 111 77 1 7
36 56 yr M Aelapsing fever . . . . .
37 57 yr F .Athcrosclerosis. Contracted

kidney. Eronchopneumonia 71 711 711 71 7
38 59 yr M Coronai,' sclerosis. Cardiac

insuf ficiency 717 71 7 7 711
39 59 yr F .therosclerosis. Lobar

pneurionia t 71 711 7 71
40 60 yr F ysentery
41. 62 yr F cute glomerulonephritis . . . . .

42 62 yr 1 .' therosclerosis. Contracted,diney t tt / 7t"

43 63 yr F thorosclerosis. Contracted
kiduey. 2ronchopneumonia 711 71 7 7 -

44 64 yr K Ltherosclerosis. Softening
of the brain 71 /

45 65 y r F Iinanition. Dyrsentery

46 66 yr F Utorine cancer. Dysentery 717 - - / -

47 67 yr I1i Inarnition. Lobar pneumonia Z/17 /1 777 Ar
48 6"' yr N Inanition. Jysentery 71 / -

49 67 yr F Inanition. Dysentery 71 7 -

50 6V yr F Pancreatic cancer. Dysentery 7171 - - 71 r'r
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